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POWDER FOR OVERLAY 




PROBLEM TO BE SOLVED: To provide powder for overlay having excellent wear 
resistance and the powder for overlay which is a raw material for forming an overlay layer 
having the excellent wear resistance to the wear induced by sliding, adhesion, etc., at a 
high temperature. 

SOLUTION: The powder for overlay consisting of hard powder containing nickel(Ni) and 
cobalt(Co) at <40.0 wt.% in total of both, 3.0 to 8.0 wt.% silicon(Si), <30.0 wt.% iron(Fe), 
<10.wt.% chromium(Cr) and >20.0 wt.% >1 kind of molybdenum(Mo) and tungsten(W) 
and matrix powder consisting of copper- base powder, in which the content of the hard 
powder in the powder material for overlay is 5.0 to 40.0 wt.%. 
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Mztt LX S^T £jE&&8fl£ J&fc-f 4 fcft . £ <0«^> 

tetA,tl%bixtc^. 4fc. Cri^ti^lO. OS 

[00 2 63 csssntBgjBii ^m^msmamm^ 

*tfcV^T. -7 b l» y -V^P ( N i ) : 



1 0 . 0m*%~3 0 . 0**%>: , v 'J 3 > < S 
i ) : 1 . 0SS%~4. 5MM.%t. l(Cu) : 6 

0 : 0 Si&mJbi S:-t-tfit^«^*T^ 4 i S-^ 
[0027] Cu. 

u t4 . Ts Yyjv vtmmmfc * m&r & mmmx-h 

%> . Culi, J^TtlttW-r* "? h 'J v * xm^<7>g-^7c 

^ X^*c7j 6 0 Jt*%JiLhSr A* I. . C u cT)^*!* 1 ' 6 
0 M*«WTO« ■S-fctt , !S««j5fe i: om&Wm: ^ 
0 LTtf ^ix^lSFSO h 'J -y ^^«tc«ftfi 

C ix^a* 1 LfcW* 0 M t LTfig D aLt^^v * fc n 3 IBM 

( KIT . a*COi.»T 14 IrI t ) , C u <0'SjS=Sr^^T* . 

****»^>— 
[0028] Ni. 
*^<7)-? h y y ^^©3f5C*5V^T . N i (4 1 0 . OS 
1%~3 0. Oa»%$r#*LT^-i>„ Nil! f'VK 

N >J y ^ X <7)Iffitt Sr iir & . N i COtt 

r i> B J5i^m^< . n i co-s-^rfttfB o . o 

[00293 Si. 

h U y jy-^MSfcfcCfel^T . S i (4 1 . 0fi4 
4. 5Sft%*-^tL-C3r4„ S i {4. f>'H7^ 

h mmmmzmm-r &tti>iz^ Nit m^mz^ 
lt - -y i-tvfcimzmtii Lm&mmz^-th . s i 

^c; Si 4. 5S4%^^^.4±f^{4. 1*1 ' 

s o t^s^fe? h y 77^tti^t-7 tru-mm 
[0 0303- c«4 idi^BD *mi<7>&4miimme> 
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*fc**^T. Vhfv^W. --,^)V (N i ) : 
10. 0SS%-3 0. 0M%£:. nrtjVY (C 

0 ) : 2 . 0*4%- 2 4 . 0MA.%b . ^"J =?>' < S 

1 > : 1. 0ll%-4. 5MS%£. ffl(Cu) : 6 
0 . 0 MM.%lXt t S*trWJ!MIB£tt5l5T* & C £ 

© t f s . ■- iuz x •) . c o *-t-w-r i?hy»? xr^ 

[0031] Cu. Ni. Si. 

Ni. si) <7y&ms.&j:vit<?)$&?rtimmz. 

[00 32] Co. 

*«««7 h 'J y 7 fcV ->T . C o i± 2 . Oil 
%-2 4. ommi^^LX^h, CofiCutSI 
"f £ IS M o ^ VY t it/<. l> t iX«5 4*3£ < & V ->C9 T , 

c o v y ->^y^m 

b £fe&L,xm& *) Lfct § Cti. C o #qSK&5fca»£ 

c*u6*iiit(cjBc: 1. t , wwnmmvitf-frm l^-t < 

3r£. tit. *fl*vMJy?.Xtt*iC J f*>Co£** 
±«f*&ifc* f, C*4. Coc7)^4//2. 011%* 

mjzt Lxm%<&& 3.1*1110**4. 
[0033] [Msmmni ^wwmsmmmn 

tmm.<v$\& ") fflt&* - ±ie» 2 mm&mcom& 0 

*fc*J^T, Vh'J -y^^»5Sj6*. --y^ (Ni) : 
10. 0M%~3 0. 011%i, i(Fe) :2. 
011%-2 4. 0fiS%h. i/'J3y(Si) : 1. 
011%-4. 5MA%b. m (Cu) : 60. OSS 
XfcUit *-*trW*SIBffl95lrc**ii: S-IWfc-r*. 
CiKC J; 0 . F e 2tt«7h «J -y ?Affiji£&mt 
hZblzX^X. TIE(cSKBt-ftJ:3fc:. t£j& 1*1 

s y Ma^£.$i4#'ft±-f & fc k tfc, h y 

•y ^AjPSfrftSit. £f*4 LT S £fciSv«J|Sfi1££* 
*■ •?> M Jtt 0 Jl ZMfcf & Z. b tf-C § § o 
[0034] C U< Ni. Si. 

h y >y ?*tt5|5(c*Hvt . ±fS7c* (Cu, 

ni* si) ^s-^itJitx-eiOBfrswaaKi. 

(C±ism3l|]!i6^fj.^»& v *<7)'eil.> R«IT&4 . 
[00 35] fe. 

*#&sj?<ovby 7 7»:i?^t. Feli2. 0MA 



(7) 001-105177 (P2001-105177A) 



%-24. 011%rMLt^5, FetiHflcK®-c 

Cui R^-T & «f6j# A * '3 3fi < >OT' . Cot^li 
h y y 7 ^^5t5(c^i6 F e $ i b 

-r^t^t-^^. Fe^tl*«.2. 0Mfi%*^i5 
&t,zl$^ ±M<^&tftebA,bnbtx?j:^. it:. Fe 
f)*tt* , 24. 0*ft%&fi CotlSI 

[0036] c » 6 mm&m ) *nm?M e mtmmv 

*(C*3t»T . 'J y 9Z!B&s&. -ytr.'V (Ni) : 
10. 0fiS%— 30. 0ft*%i:. v^jlb (C 
o) : 1. 01I%-12. 01i%>. t (Fe) : 
1. 011%-12. 0nm%t. y'Jny (S i ) : 
1.. 0gJt%~ 4. 5M%£:. ffl (Cu .) : ,6 0 . 0 

S. iixlcj:^. ±iem4^i&ff^fcJ;t/^5^M^®. 
[0037] Cu. Ni. Si. 

t- y v ^^«*KU3^r . ±iS7uS ( c u . 

N i . Si) tf>**JI*jJ:^-f-<oaHWa«U±, «*« 

tcjje» s mm&m<r>mM%&<vHzb wmx-hh . 

[0 0 381 Co. Fe. . 
*?|BJi0Vh y .-y^^©5|5tC*JV^T, CofcitXFeli 
l^lt. 1. 011%-12. 0S4%S:-ir*LT^r 

$ixi>%^. HtnetPi^ic. ma b y 7?xt*(cf 

±Ct^tS> 4 . CoiSil/Fe (D^AcT) i ^xfrtf 
1 . 0Mfi%*if Otfrg-fCtt. CoiFe bVM^fo 
*£lz£&^mm&Mt>Hib^bVkhix%v*« Sfc, v> 

-rii*^^i^i 2. oai%r^^^.^(c«. ± 
fern 4 £s&gjB& j; t^as 5 h y 7 ;^ 

[0039] :m i mmmm') *¥mv>m 7 mtmm> 
m& 0 . jJE%BB<o«ifi y ffl^*. ±ie» 1 m 
wm<vm& y fflta* . ±ssm 2 meBRRonft o mm 

mZtS ^X. -7 h 'J y ^ X«J**5 ,-^iMNi) : 
10. 0fii%-3 0. QMS.%b. OJ^VY (.C 

0 ) : 1 . 0fi*%~ 1 2 . 0mm%b . t (Fe) •: 

1 . 01I%-1 2. 0mm%b ./DA(Cr) : 
0. 2fi*%— 5. 0MM.%b. y'J^y (Si) : 
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1.01i%-4.5li5^, m (Cu ) : 60. OfiS 

X'$ h <, 

[0040] Cu. Ni. Si. Co, Fe. 
^■W^o^ V <J 7A®mc&^X . ±B7C« (Cu, 
N i . Si. Co. Fe) cD^&tiJ: tZ'KO&ftum 

w^^ixtmmxhh, 

[004 1] C r . 

^Bj£7)^ ). ij .., ? 7J!f)MzHY^X . CrliO. 21i 
%~5. OSi^^^LT^I.., Crli _tffiS?2H 
Sfcff3®^1tft*Tj£'«:t [i] LiS^tc^Lr^^it^ 
& tti> (2 . Fet |5)«(Cffl-g-#C0® -ftt* 
3&T "A h , C i- 0 . 2 ttK5&R£)4ft«£ 

?rjta f 5 . omixzmt&msi-zit^ mm-? h o y ? 
coo42] cmsmmmmj *9m<nm8m$mi&<7> 
seas i nmmmn mm o mwjmm~~±mm i mmm 

m) : 0. 0 5fifi%~2. 0Mfi%&J:l/B 

fit ) : 0 . 1 MM.%- 1 - 0 nm.%(D o % 1 «ULJtSr* 

timmttxhzzkzmzt^-h* ztn,zx *y\ 
£i\fcmm t )mm4>iz. mmm^ 0 /fytrafcj; 

& tiis «j£«i± * i) 1*1 m *) m z w&t * £ t #t- 
[004 3] c (mm) 

J; 0**iJtita«ltt*5^. *7tC«fii^A 
«tti< Ni, Coi fcRjfti-iJR^j^WttJt* 1 ** 

•§> aK*ffl^-fk * JStt-S £ **T § Z> t ^ 5 £ t 

<b-f* aws^cijtti-cw^jfc^o. o 5ii%* 



•'(8) 001-105177 ( P 2 0 0 1 - 1 0 5 1 7.7 A ) 
[0044] B.(aH6) 

B t> . Clzo^TMo. WtfS*t^<, iaSS^t 
gj^tc B r-i-^^-tt ■! t iz£ *) . rtizm&Ltzm 

&9mtmzimmx'm%*:&iz>mmzfiimziiz*§i 

CCu, Ni. Coi:SH-n.^T'. iSj^OL^t^^ 

h , wob* tJstt* b ^**3S* o . i a* 

fc. B«****»l. 0*»%SrJ@ift»-&«c*i. P]« 
[004 5] C^9HJ£^J ^BJcOS9H5^®cO 

^ o fflfe v 5k« . jjEfgiH^isia d fflf^* . urn i n 

tt^S8<^^« 9 fflf7j v *-±K^ 7 HtfiBlDKO^HK 0 Eft 
*{C*J«rVC , 7MJ if^ft^. C : 0 . 0 5fifi%( 
— 0. 5Sjt%J3il/B : 0. 0 5*45^2. 0*4 

5 ^> i mv±~i$mmmm®*x*fr&z t znm. 
m 0 mzmm-* z t ttx-z * . 

[0 04&] C.(D8K) 

*«i8tc *s ^t-i> c ^sfM . s mmmmx-^fc t m 
tx'foz,* rzfzL. *§m<vm9mi&&m.x'i±c$:mn 

^ h 'J •/ ^ ^ft*(i . ffl^?lMft*i 0 ^ < E6 
[0047] B.(US) 

ft*4>tcBSr-i-W$-frl»£i:(cJ:*9. N«OttSrl*l±S 
£ i: £> IISv h >J -y ^xft^;i5ft§ Bctj 

■f'^fi^ 0 . 1 fifi%*ji«B#^ « ±E<^«Wb& f ( J t ^ 
[oo4s] cmommmm^ *mmmommn<n 

m& Officii. JJEH^^Offl©*. ±is^m 

mk<7)i*]^ 0fflft5S-±iem 7 nt^m^^fi d mm 

**C8!rVC. SMtB***. C : 0. 0 5tl%-2. 0 
S4%^«tVB:0. 1*S%~1. Ofifi%^^*>l 
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C:0. 0 5Si%-0. 5 l/B : 0. 0 5 

mm%~~ 2 . o m.m.%<r> o ^ 1 m^^^mmmmm 

t&bk xi/m9mmmm<r>nm^)^zi o . £fct lx 
* h icm^mmnm^tz o«£ i>i£-f s - 1 // 
x-zh. *?%mz}nfhB (mm) muse (.mm) <?> 

io^si^-ci^zc t m tx-h h > tztd i . ^mxn 
[0049] tmimtmm') 

N i 

*fHB««R«5fefc:*Slr^T. Ni(J8. 0S»J^±Sr* 

mmiz*>\ >t n i fcj; u c o < (a^^fbSr^-r*^ 

Jf**8fc 2 5 O'Cl-XlifcjD^^n/Si: ^ Ni c^-^S 
tot <5 yxtfJWh.htz*b , |gft£rat*i&t££?&»t 
Co 

*^0^®«^5f5(ci3^t:. Co (4 8. OfiifcLhSr* 



jfiK-fbft^) x 3 y 2 s i smitr z&mc^t 
[0050] mmk^muM.. ^<r>±^ * • m 

[0051] 

(» i iwa) aftw^-c^&e^^-rni 9 9 %kLb 
r , h -74 zmzk vmi t^mm-? h y v 7 

*»3fcM 1 , tS*V29m<omt®?£K 1 . K 2-«r»Jfi 

mmk. mmmztsiixm^mm^Bf&L . hewm 

[0052] 
[*1 3 



•M1 
K 1 
K2 



s * a ifc 



£ ft- if « £S i? ffi » 



22,0 j I5.S 



21.4 . 15. C 



S i > Fe I C 1 



Z2) 16! i.fl 



•1 - "4- 



4. 6 j t5. 0 ; 3.3 
4.9 j 12. 8 ; 3.7 

1 1 e. 3 



Mo ; Cu A I I A 
«{ 9 0 



2a e 

40.0 
24. 4 



11.9 
2.0 



2 A3 
0 7 0 



A4 j A5 A6 A7 



Afi CI 



C2 ' C3 1 C4 ! 



60 90;A0 ?0j60i 



i 0 2 0 3 0 4 0 



10 2 0 3 0 4 0 



[0053] f»6*ifc»5swu ^•mtnsnc«« 

(fg^: 2 5 0(g) HI 

^swajsmHa (t§m -. 5 som) 02 
:w>i . h y -/ ^x^m 1 ^-^Sri^ii . 8t 

<*T£> 0 . — WSH»5i5K 1 CO-eWi, 4 0 v o 1 %VJ. 

±o^-^mmmm tNi. co, ±5«t 
[oo54]»:t,«7h y v ^Wffi-^ 

^*^K-il^l*^Jt^e^a^^f2 106-63/1 
m»5ri,;^'i(:i 0^S5L. Sl(c*LitiS^T' 

iOI*I^0fflfe v *A 1-A4 . A5-A8t#fc. 

?84mra; Mft 6mm<7) f - H ^c^f*]^ OJlr 



[0055] *3ft"!B(C3&»3&»*rt*»3ffl«5|5A 2 

SHt«i*Bl'(f&sp: 40fg) Ztlfrktofr* 
X ~j t . IHWiffl^fcSrV h y -y L . ««<Offl^ 

Mv^wmm-izftWiLKft&Dmfim^ft&zttf 
[0056] ( tm&i i ) as i ^JS^Jt [§i«^^t h 

-7 A *mz£ 0 . • « 1 t^-f««»5SK 3 SrMjlL^. 

4<7)BJr®^ASffl^ir^-r^lifStll¥KP («* : 1 
4 0(S) tc^f J: ')tc. K 3 o^JHatt cii 5 -^xm 

mmma 1 i5voi %mmL^Bia,Lx\>^^ t& 
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[0057] mz, ±ttt mmizmma^K 3 zft®. 

U IB*-? I- 'J iZZlRMM 1 iifiaLt . JtKfflSlfi 
9JH»*C 1~C 4 cn^Srffl^T . U— F'l*] 

9 fttc J: 9 . ±i£fc RJ£Rtf>h*- K*W>l*lfi 9 

[ 0 0 5 8 ] H 5 C . it$xffll*]& •) ffl»*C 2 *rffll 

m (ft* : 4 Oft) ,Lii#»fc#a»4J: 5'Jc. £ 

Effl»iilH£-&£ "7 h U v 9 * t L . JpffllMrfflM**)* 

[0059] ( &mm&sii ) *mnz»»i>m i 

IS^fr 6 1 (± 5 X 2 4m mOftttfi 

Lfc Wflt 5 m m W R(W^ W 6 2 EHE $ 

#£>i¥UW4 <>V>fc U J*IS®i&K« 2 5 Or.. -T'<. 
9i£fiiii2 0 0'0mi: Lfc. 
[ 0 0 6 0 ] 07 JJE*m=«*t 

A 4 . A 5 ~a S fcffli »fci*]ME J) fflti . ^-ix-miS^- I- 
*tfMttt*K 1 . K 2c7)#c«^tSiDi; t fc(c83|lg8E3 

[01 ] 



2 5 O CT'. ffi*t*:1f1i**-f £ ktfi&h* 
[006 1 ] -Tf. JtfSfflfc*9JfItt*C 1 ~C 4«. 

[ (a i ] ##gBBer>si i xtkffiitc i »r fflv^Mi-? i- y v 

{mm : 2 5 Oft) -Cft*. 

[ 0 2 ] ^fttycom l SI*fiWC*J ffl^/iSK©*K 
1 ^Bra5^*ffl»S:5ff 3e^aa»?Jt0 (ft*: 5 

5 Oft) -c**. 

[03] *Jft*»»l5Wffl»cfevvc»&ftfcft*9JI 

<^H^«a«*^*«»«?xa ( ft* : 4 o 

ft) 

[04 ] "lt««UC*JV»TM^fcfl!in»3tEK 3tf3ffilf{ 
&Kffl«S:^-r3t^SiS««?3tl2l (ft* : 1 4 Oft) T 

1H(^«ffl**5tt**W»«53tH (ft* : 4 Oft) 
[06] ^WMcom 1 SSffiPlfc i JtHSKM 1 WflMHPfli 

[07] *%hh<o S5 1 mtMfe ct IttfcRWI 1 OttfSgRMI 
§S»&*£?jH-|2'C. I*l& 0 d<7)X 5Xh* 75fcHSftM 
•ktc J: * JWBWWitttf5lHilS*-Cft 5 . 

6 1- ■ • . KB* 
6 2 • • • 

6 3 • ■ • i^i3«dIP^3-f;P 



[06] 



( 




M 1 



50 a m 



63 M5lfej!lDj^3-f ^ 
-V " . 61 UXkl\ 




62 «^*f 
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tH4] 




10 0/./. m 
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[07] 




) 
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